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Undoubtedly few psychological problems are of greater
practical educational value than those which deal with effective
means of learning. If we can find by experiment how material
should be presented, so as to be the most readily learned and
permanently retained, the knowledge should be of value to
every student. Perhaps one of the most practical problems
connected with this matter of effectual presentation of material
to the learner is that of the relative values of the part and
whole methods of memorizing such material as would ordin-
arily be used in school work or in daily life. The part method
is used by the majority of students, and consists in dividing
the material to be learned into a number of parts which are
learned separately, and finally connected. The whole method
consists in going over and over the entire selection from be-
ginning to end until it is mastered.

Steffens,1 Pentschew,2 des Bancels,3 and Pyle and Snyder,*
have tested the comparative values of the part and whole
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methods of learning selections of poetry, varying in length
from 8 to 240 lines.

In general, they have found the whole method of advan-
tage, both for first learning, and for retention, but as many of
their results are based on a very small number of eases, their
validity cannot be regarded as absolute unless verified by
further experiments.

The object of the series of experiments described in the
following pages is first, to verify, if possible, the results of the
investigations just mentioned for learning poetry by the part
and wh.ole methods, and second, to test the relative values of
these methods for memorizing prose, which heretofore has
not been used as material in tests of this kind.

The work was done at the University of Colorado, during
the years of 1909, and 1910, under the supervision of Dr. V.
A. C. Henmon, to whom I am deeply indebted for his selec-
tion of the problem, for his active interest and encouragement
in the work, and for his helpful criticism and suggestions as to
arrangements of results.

The writer, (L), was the subject in most of the tests, only
one other subject, (W), also a University student, having
taken part in the work. In Experiment I, A and B, selections
of poetry varying in length from 9 to 36 lines were learned.
In Experiment II, prose selections 100, 200, and 300 words in
length were learned.

In most of the experiments, the number of repetitions re-
quired for learning is the only measure of economy for first
learning, the time factor having been found to be variable,
owing to the difficulty of preserving a uniform rate of reading
for the two methods. Retention was measured by relearning
the material after a given interval, calculating in terms of
percentage the saving for each method, and taking the differ-
ence between them, which is given in the tables as the measure
of retention. '

The term "repetition" is used in this paper to denote the
first reading of material as well as the following ones:
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TABLE I.
EXPERIMENT I. COMPARISON OF PART AND WHOLE METHODS FOB LEARNING

POETEY.

A.
SUBJECT \V. SUBJECT L.

SAVING IN FIRST LEARNING.

No. of Method of % of Adv. No. of Method of % of Adv.
lines. Hep. lime. Advantage. Rep. Time, lines. Hep. Time. Advantage. Rep. Time.
9 1. 23.2 Part 8% •«% 9 2.7 27 Part 10% 6%

18 1.2 64.4 Whole 8% 7% IS 1.0 140 Part 5% 10%
27 1.4 142.0 Whole 8% 9% 27 4.7 340 Part 20% 24%
DIFFERENCE BETWEEN PERCENTAGES OF SAVING IN SECOND LEARNINO (AFTER 24

9 7%
18 3%
27 4%

DIFFERENCE

DIFFERENCE

3 %
6%
2 %

BETWEEN

BETWEEN

HOURS ) .

Part 9
Whole 18
Whole 27

0% 1%
3% 2%
6% 6%

Whole
Part
Whole

PERCENTAGES OF SAVING IN THIRD LEARNING
YEAB.)

9
18
27

B.

5 %
14%
19%

SAVING IN FIRST LEARNING.

9
18
27
36

PERCENTAGES OF SAVING :
MONTHS

a
18
27
30

.71
1.52
2.33
2.91

Whole
Whole
Whole

Whole
Whole
Whole
Whole

(AFTER ONE

8%
16%
23%
32%

IN StCONl) LEARNING (AFTEB 2 TO 7

. )

12%
10%
18%
22%

Whole
Whole
Whole
Whole

EXPERIMENT I . COMPARISON OF THE PAHT AND WHOLE
METHODS OF LEARNING POETRY.

A.

Both subjects, W. and L., took part in this experiment,
which continued from February tenth to May tenth, 1909. The
material consisted of entirely unfamiliar stanzas from
Byron's "Childe Harold." These were studied until they
could be repeated once without error. After twenty-four hours
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they were learned a second time, and in the case of L, thirty-
two passages were learned a third time after an interval of
one year. Each subject learned twenty nine-line, ten eighteen-
line, and five twenty-seven-line selections by the part method,
and an equal number by the whole method. The learner in each
case read aloud the passage to be memorized, and the experi-
menter kept an exact record of the time and the number of
repetitions required to learn it.

Table I A. Shows the result of this experiment, giving for
first learning the number of lines in the selections learned, the
average saving in repetitions, the average saving in seconds,
the method of advantage and the amount of that advantage in
terms of percentage. For the second and third learnings, only
the difference between the percentage of saving by the two
methods is given.

It will be noted that in the case of W., the part method
proved of advantage for the first learning of 9-line selections,
and also for retention. 18 and 27-line selections, however,
were more readily learned, and also better retained "when the
whole method was employed.

In the case of L. the part method proved of advantage for
first learning in every case, both as regards time, and the
number of repetitions required for learning. Retention after
24 hours was better when the whole method was used, for 9
and 27 lines, but was better when the Part Method was em-
ployed, for 18 lines.

Retention after an interval of one year, however, proved
to be decidedly better for the stanzas learned by the Whole
Method. It will be remembered that in every case the part
Method was of advantage in learning these selections the first
time, so these results would indicate that when firmness of
retention is desired, the whole method should be used, even
though the learner may be able to master the material at first
with less effort by means of the part method. It also appears
that the "whole method is of increasing value, as regards reten-
tion, as the length of the selection to be learned is increased.
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B.
The results obtained in the experiments just described were

not regarded as entirely satisfactory, because the subjects
were entirely unaccustomed to memorizing; the time of day at
which the work was done was not one at which the mental
faculties seemed most alert; the place in which the work was
done was not entirely free from interruptions, and the feeling
of being watched and timed proved very distracting to both
subjects. L. especially was in a state of constant muscular
strain, caused by the anxiety to learn quickly, and the annoy-
ance occasioned by forgetting. After some months of practice
in memorizing, therefore, eighty additional passages from the
same poem were learned by L., and relearned after an interval
of seven months for most of the material, but two months for
a small part of it. In addition to nine, eighteen, and twenty-
seven-line selections thiry-six-line selections were also
learned.

The work was done ai the same hour every day—from six
to seven A. M., under conditions of absolute quiet. Only the
number of repetitions required for learning were noted, and
the recording of these was done by the subject herself. When
the whole method was used, a mark was made on paper for
every entire repetition of the material; when the part method
was used, a pencil stroke was made every time a single line
was read, the total number being divided by the number of
lines in the selection to obtain the number of repetitions of the
whole piece. This method of recording soon becomes purely
mechanical, and does not distract the attention at all from the
process of learning.

No comparison of the results of this experiment was made
until the entire series of selections was learned, for fear that
the knowledge of which method was proving most economical
might affect the results.

The results of this series of tests (Section B, Table I) show
a decided advantage for the whole method, both as regards
first learning, and relearning, an advantage which, with only
one exception, increases as the length of the selection to be
learned is increased.

As already stated, the-conditions under which this part of
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the work was performed were much more satisfactory than
those of the earlier work, and for this reason the latter results
should be considered more trustworthy than the earlier ones.
Of special significance is the fact that practice in memorizing
for a subject who at first found the part method of marked
advantage resulted in a decided saving in the side of the whole
method.

EXPEBIMENT I I .

LEARNING PROSE.

No. of Words.
100
200
300

TABLE II.
COMPARISON OF THE PART AND

BAMKG IN FIRST LEARNING.

Rep.
0.17
1.26
2.23

Method of Advantage.
Whole
AVhole
Whole

WHOLE METHODS FOR

Percentage of Advantage.
2%

16%
307c

DIFFERENCE BETWEEN PERCENTAGE OV SAVING IN SECOND LEARNING (AFTER 2 4

HOURS).

100 5% Part
200
300

EHENC

100
2O0
300

3%
13%

E BETWEEN PERCENTAGES

9%
0%

18%

Whole
Part

OF SAVINI

MONTHS)

Whole
Whole
Whole

EXPERIMENT I I . A COMPARISON OF THE PART AND WHOLE

METHODS FOR MEMORIZING PROSE.

The material for this test consisted of one hundred and
twenty prose selections from the essays of Mathew Arnold
and Thomas Huxley, carefully standardized, by cutting out
unessential words, or adding significant ones, so they con-
tained exactly one hundred, two hundred, or three hundred
words each. Twenty selections of each length were learned by
the whole and an equal number by the part method.

One subject, L., took part in this experiment which was
conducted from six to seven o'clock A. M. every day from
June 20 to August 20> 1910. The part and whole methods
were either employed alternately on the same day, or on
alternate days. Half of the selections were re-learned after
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twenty-four hours, and the other half were re-learned after
seven months. To avoid the possibility of the practice effect
falling on any one part of the material, the following order of
learning was followed: First, half of the one-hundred word
passages were learned, then half of the two-hundred word
passages, then all of the three-hundred word passages, then
the remainder of the two-hundred word, and finally the re-
mainder of the one-hundred word passages.

The method of recording the repetitions by the part method
was as follows: The selection to be learned was divided into
sentences, and the number of words in each sentence was
noted, then the sentences were numbered, 1, 2, 3, etc. When
any sentence was read, a pencil stroke was made opposite the
corresponding number. Thus the total number of words re-
peated was easily calculated, and when divided by the number
of words in the whole selection, gave the number of repetitions
for that selection.

From Table IT it will be noted that in first learning the
whole method proved to be of advantage in every case, with
a steady rise in the saving, as the length of selections was
increased.

Relearning after 24 hours showed the saving to be in favor
of the part method for 100 and 300 word selections, and in
favor of the whole method for 200 word selections.

Eelearning after an interval of several months showed- in
every case a greater saving for the whole method than for the
part method. The results of this test thus appear to indicate
that retention cannot be adequately measured by relearning in
twenty-four hours.

Contrary to common belief, prose proved to be more readily
learned than poetry. Poetry, however, was better retained.

Perhaps attention should be called at this point to an inter-
esting coincidental result which appeared in experiments I
(B) and II, in the relation of the number of repetitions re-
quired for learning, to the length of the selection learned. For
learning poetry this relation is as follows:

9
Whole

8.3

lines,
Part
9.01

18
Whole

9.3

lines,
Part
10.82

27 lines,
Whole
10.0

Part
12.35

3(5
Whole

S.t

lines.
Part
n.oi
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This shows an increase in the required number of repeti-
tions, as the length of the selection is increased, until it
reaches 36 lines, when there is a decrease, in the case of both
methods, in the number of repetitions required for learning,
so that fewer repetitions are required for learning 36 lines,
than were required for learning 27 lines.

That the above result is not merely an accidental variation,
is indicated by the fact that the same relation was noted in
the learning of the prose selections. It will be remembered
that especial care was taken in the arrangemnt of the ma-
terial, in order that the practice -effect might not fall on the
three-hundred word passages. The relation is as follows:

100 words 200 words 300 words
Whole Par t Whole Par t Whole Part

9.G 0.23 8.3 9.56 7.7 10.6

Here there is, for the whole method, a steady decrease in
the number of repetitions required for learning, with increase
in the length of the selection to be learned, while the reverse
is true of the Part Method.

EXPERIMENT I I I . A COMPARISON OF THE "WHOLE AND PABT
METHODS OF MEMORIZING PROSE FOR CHILDREN.

Five girls and two boys in the seventh grade were the sub-
jects in this experiment. The material to be learned consisted
of ten of Aesop's Fables, reduced to one hundred words each,
five selections being learned by each method. Care was taken v
to choose fables which were unfamiliar to the children, any
one which was recognized by any child as having been read
before was laid aside, and another substituted in its place.

The children were told to learn the fables as quickly as
possible and an exact record was kept of the number of repeti-
tions required to learn the piece. Only one child seemed dis-
tracted by the presence of the experimenter and the feeling
that he was being watched. All of the subjects were volunteers
and all seemed to enjoy the work. After twenty-four hours
the fables were relearned.

In five cases out of seven, there was a saving in favor of
the whole method for first learning, this saving varying from
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0.46 of a repetition to 2.96 repetitions. For retention, after
24 hours, the whole method proved of advantage in four eases
out of seven.

GENERAL CONCLUSIONS.

From a consideration of the results obtained during the
course of experiments described in this paper, the following
general conclusions may be drawn.:

(1) For memorizing poetry, the whole method is, in gen-
eral, more economical than the part method. In cases where
the part method was of advantage for first learning, the per-
centage retained after a number of months was greater for
material learned by the whole method than for that learned by
the part method.

Training on the part of a subject who at first obtained-
better results by using the part method, resulted in a decided
saving on the part of the whole method, showing that the whole
method of learning gains more in efficiency from practice than
does the part method.

(2) Prose is more readily learned and better retained by
means of the whole method than by the part.

(3) For both poetry and prose there is an increase in
effectiveness of the whole method with in crease, in the length
of the selection to be learned, up to 36 lines of poetry and 300
words of prose, which were the limits of the experiments.

(4) Eetention does not appear to be adequately tested by
relearning after twenty-four hours. Eesults thus obtained
are often reversed by relearning again after several months.

(5) Prose is more readily learned than poetry, but poetry
is better retained than prose.

(6) In learning prose by the whole method, fewer repeti-
tions are required for learning a 300-word selection than for
learning a 100 or 200-word selection, while in learning prose
by the part method, there is a slight increase in the number
of repetitions required, with increase in the length of selection
to be learned.

In memorizing poetry, 36 lines require fewer repetitions
for learning than do 18 lines, when the whole method is used.
"When the part method is used, there is an increase in the
number of repetitions required for learning with increase in
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the length of the selections to be learned, with one exception
—36 lines require fewer repetitions than do 27 lines.

(7) Most of the children tested found the whole method
of advantage for first learning.

Thus these tests have verified the results of former investi-
gations in regard to the value of the whole method of learning
poetry and have further demonstrated the value of the whole
method for learning prose.


